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(54) OPTICAL GLASS AND OPTICAL PART USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To stably provide an optical glass having a high refractive and low dispersive optical characteristic 
and substancially not containing Ta205 at a lower cost and also to provide several kinds of optical parts using the optical glass. 
SOLUTION: The optical glass contains a glass composition containing Si02-7 wt.%, B203 18-30 wt.%, (the sum of the contents 
of Si02 and B203 is 23-35 wt.%), ZnO2-10 wt.%, La203 30-50 wt.%, Gd203 6-20 wt.%. Y203 0-20 wt.%, (the sum of the 
contents of La203, Gd203, and Y203 is 45-60 wt.%), Zr02 3-8 wt.%, and Nb205 3-12 wt.%. This optical glass has a composition 
having 95 wt.% or more of the sum of the contents of each component, and its refractive index [nd] and Abbe number [&upsi;d] 
satisfy a specified equation. The optical part formed of the optical glass is also provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By weight % display, it is Si02. 0 - 7%, B-2 03 18 - 30% (- however, the sum total 
content of Si02 and B-2 03 - 23 - 35%) and ZnO 2 to 10% La 203 30 - 50%, Gd 203 0 - 20%, 
Y203 0 - 20% (-- however, La2 - the sum total content of 03 and Gd 203 andY203 - 45 - 60%), 
23 - 8% of ZrO(s), and Nb 205 While 3 - 12% is included Optical glass characterized by for the sum 
total content of each above-mentioned component having 95% or more of glass presentation, and a 
refractive index [nd] and the Abbe number [nud] filling all following relational-expression 1.795 
<=nd<==1 .85041 .0 <=nud<=44.5nd>=-0.01xnud+2.24. 

[Claim 2] By weight % display, it is Si02. 0.5 - 6%, B-2 03 20 - 30%, ZnO 2 - 8%, La 203 30 - 
50%, Gd 203 1 - 15%, Y203 0 - 10%, Zr02 4 - 7%, Nb 205 While 4 - 10% and 2O30 - 1% of Sb(s) 
are included Optical glass according to claim 1 whose sum total content of each above-mentioned 
component is 98% or more. 

[Claim 3] Optical glass according to claim 1 or 2 whose rate of the content of ZnO and the content of 
Nb 205 the rate of the sum total content of La 203, Gd203, and Y203 and the content of ZnO is 
9.5:1-25:1 in a weight ratio, and is 1:1.30 to 1:4.2 in a weight ratio. 

[Claim 4] Optical glass according to claim 1, 2, or 3 whose liquid phase temperature is 1200 degrees 
C or less and whose viscosity in liquid phase temperature is 3 or more dPa-s. 

[Claim 5] Optical glass given in claim 1 whose glass transition temperature [Tg] is 670 degrees C or 
less thru/or any 1 term of 4. 

[Claim 6] The optic which becomes claim 1 thru/or any 1 term of 5 from the optical glass of a 
publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optic which used optical glass and it. This 
invention relates to the various optics which consist of optical glass which has the optical property of 
high refraction low distribution, without including Ta 205 on parenchyma, and optical glass in more 
detail. 
[0002] 

[Description of the Prior Art] The need of a small lens is increasing increasingly with the spread of 
digital cameras in recent years. As an optical-glass ingredient for producing such a small lens, high 
refractive index low dispersive glass is suitable, therefore the need of high refractive index low 
dispersive glass is also increasing. 41 or more optical glass contained so much Nb 205 which is the 
lanthanoids and high valence component which bring about high refraction and low distribution, and 
Ta205 as this kind of glass [nd], for example, a refractive index, was indicated by 1.8 or more and 
the Abbe number [nud] was conventionally indicated by JP,50-6326,B. 

[0003] However, in the above-mentioned optical glass, the top with little abundance, since the 
tantalum which is the raw material of Ta 205 which plays main roles is used as an ingredient of the 
tantalum electrolytic capacitor used as components of a cellular phone, the need of a tantalum 
increased with the spread of the latest cellular phones, and it has caused the jump of the price. It is 
difficult to stabilize and supply the high refractive index low dispersive glass which contains Ta 205 
so much to a large quantity in such the actual condition. 

[0004] Moreover, since not only the field of feeding but Ta 205 has the strong operation which 
raises glass transition temperature [Tg], it must make annealing temperature high in a manufacture 
process. Therefore, there was also a problem that the life of the heat treating furnace for annealing 
did not become short, or it did not escape that the energy expenditure for annealing increases in 
addition to problems, like long-term operation becomes difficult. Since this kind of glass had still 
less glass mesh formation oxide, such as Si02 and B-2 03, the viscosity in liquid phase temperature 
was low, and it was difficult to carry out stable production of the glass. For example, since the glass 
which flows out of a pipe is low viscosity when carrying out the cast of the melting glass to mold 
continuously from a runoff pipe, the bore of a pipe must be made very thin, consequently a volume is 
far less than industrial level. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation and aims at 
providing stability and low cost with the various optics which consist of optical glass which has the 
optical property of high refraction low distribution, without including Ta 205 on parenchyma, and 
this optical glass. 
[0006] 

[Means for Solving the Problem] this invention person came to complete this invention for the 
ability of that object to be attained based on a header and this knowledge with the optical glass with 
which it has a specific glass presentation and a refractive index [nd] and the Abbe number [nud] fill 
specific relational expression, as a result of repeating research wholeheartedly, in order to attain said 
object. 

[0007] Namely, this invention is a (1) weight % display, and is Si02. 0 - 7%, B-2 03 18 - 30% 
(however, the sum total content of Si02 and B-2 03 23 - 35%), ZnO 2 - 10%, 2O330 - 50% of La(s), 
Gd 203 0 - 20%, Y203 0 - 20% (the sum total content [ However, La2 ] of 03 and Gd 203 



andY203 45 - 60%), Zr02 3 - 8%, and Nb 205 While 3 - 12% is included The sum total content of 
each above-mentioned component has 95% or more of glass presentation. And a refractive index 
[nd] and the Abbe number [nud] The optical glass, [0008] which are characterized by filling all 
following relational-expression 1.795 <=nd<=l. 85041.0 <=nud<=44.5nd>=-0.01xnud+2.24 (2) By 
weight % display, it is Si02. 0.5 - 6%, B-2 03 20 - 30%, 2 - 8% of ZnO(s), La 203 30 - 50%, Gd 
203 1 - 15%, Y203 0 - 10%, Zr02 4 - 7%, Nb 205 4 - 10%, and Sb 203 While 0-1% is included 
Optical glass given in the ** (1) term whose sum total content of each above-mentioned component 
is 98% or more, (3) the rate of the sum total content of La 203, Gd203, and Y203 and the content 
of ZnO weight - a ratio - 9.5 - : - one - 25:1 - it is - and - ZnO - a content - Nb - two ~ O - 
five - a content - a rate - weight - a ratio - 1:1 . - 30 - 1:4 . -- two - it is - ** - (-- one --) ~ a 
term ~ or - ** ~ (- two --) - a term - a publication - optical glass - [ - 0009 - ] (4) ** (1) whose 
liquid phase temperature is 1200 degrees C or less and whose viscosity in liquid phase temperature is 
3 or more dPa-s - a term - Optical glass given in any 1 term of the ** (1) term optical glass given in 
a ** (2) term or a ** (3) term and whose (5) glass transition temperature [Tg] are 670 degrees C or 
less thru/or a ** (4) term, And the optic which becomes any 1 term of (6) ** (1) term thru/or a ** (5) 
term from the optical glass of a publication is offered. 
[0010] 

[Embodiment of the Invention] While the optical glass of this invention has the optical property of 
high refraction low distribution, without including Ta 205 on parenchyma It is glass which is 
excellent in the property on manufacture of the viscosity of glass in devitrification-proof nature, 
glass transition temperature [Tg], and liquid phase temperature etc. the presentation By weight % 
display, it is Si02. 0 - 7%, B-2 03 18 - 30% (-- however, the sum total content of Si02 and B-2 03 - 

- 23 - 35%) and ZnO 2 to 10% La 203 30 - 50%, Gd 203 0 - 20%, Y203 0 - 20% (-- however, La2 - 

- the sum total content of 03 and Gd 203 andY203 - 45 - 60%) and Zr02 3 - 8%, and Nb 205 
While 3 - 12% is included, the sum total content of each above-mentioned component is 95% or 
more. 

[001 1] And as for the optical glass of this invention, a refractive index [nd] and the Abbe number 
[nud] fill all following relational-expression 1.795 <=nd<=l. 85041.0 <=nud<=44.5nd>=- 
0.01xnud+2.24. nud and nd which fill such relational expression exist in X-Y coordinate which sets 
the X-axis as nud in drawing 1 , and sets a Y-axis as nd in the field surrounded by the line which 
connected each point of an A point (44. 5 1.795), a B point (44. 5 1 .850), C point (41.0 1.850), D 
point (41. 0 1.830), and an A point in above sequence (however, a boundary is also included.). 
[0012] Next, the presentation of the optical glass of this invention is explained. Si02 is the network 
former in the glass of this invention, and the content is 0 - 7 % of the weight. However, if it exceeds 
7 % of the weight, a refractive index will fall and solubility will also be worsened further. Therefore, 
although the content of Si02 was limited with 0 - 7 % of the weight, it is 0.5 - 6 % of the weight 
preferably. 

[0013] B-2 03 is a component effective for temperature lowering of the melting nature of glass, or 
viscous flow as a network former oxide in glass similarly, and needs 18 % of the weight or more. 
However, if it exceeds 30 % of the weight, a refractive index will fall and the high refractive-index 
glass made into the object of this invention will not be obtained. Therefore, the content of B-2 03 
was limited to 18 - 30% of the weight. It is 20 - 30 % of the weight more preferably. 
[0014] Moreover, if the sum total content of Si02 and B-2 03 is less than 23 % of the weight, a 
crystallization inclination will become strong and the glass which can be manufactured to stability 
will not be obtained. On the other hand, if it exceeds 35 % of the weight, a refractive index will fall 
and the high refraction glass made into the object of this invention will not be obtained. Therefore, 
the sum total content of Si02 and B-2 03 was limited to 23 - 30% of the weight. 
[0015] ZnO is an indispensable component which has the effectiveness of making glass high 
refraction and low distribution (the wavelength dependency of a refractive index being small), and 
reducing improvement of devitrification-proof nature, and the temperature of viscous flow. Tg can 
be reduced by adding this ZnO. However, if less than 2 % of the weight, devitrification nature will 
increase and solubility will also be worsened. Moreover, the low distribution glass which will 
enlarge distribution if it exceeds 10 % of the weight, and is made into the object of this invention is 
not obtained. Therefore, although the content of ZnO was limited to 2 - 10% of the weight, it is 2 - 8 
% of the weight preferably. 

[0016] In order that La 203 may obtain high refractive index low dispersive glass, it is an 
indispensable component, and the content needs 30 - 50 % of the weight. However, if less than 30 % 



of the weight, a refractive index and low dispersibility will fall. Moreover, if it exceeds 50 % of the 
weight, devitrification nature increases and glass cannot be produced to stability. Therefore, the 
content of La 203 was limited to 30 - 50% of the weight. The range where the content of La 203 is 
desirable is less than 45 % of the weight 30 % of the weight or more, and the good better range is 30 
- 43 % of the weight more. 

[0017] Although Gd 203 can be added to 20 % of the weight by the permutation with La 203, if the 
content exceeds 20 % of the weight, devitrification-proof nature will get worse and the glass in 
which stable production is possible will not be obtained. Therefore, although the content of Gd 203 
was limited to 0 - 20% of the weight, it is 1 - 15 % of the weight preferably. 

[0018] Y203 can be made to add zero to 20% of the weight by the permutation with La 203. If the 
content exceeds 20 % of the weight, devitrification-proof nature will get worse and the glass in 
which stable production is possible will not be obtained. Therefore, although the content of Y203 
was limited to 0 - 20% of the weight, it is 0 - 10 % of the weight preferably. 

[0019] La 203, Gd203, and Y203 all have similar effectiveness to the optical property. Therefore, 
if the sum total content of these components is less than 45 % of the weight, the high refraction made 
into the object of this invention and low dispersibility will not be acquired. However, if these sum 
total contents exceed 60 % of the weight, devitrification-proof nature will fall and glass producible to 
stability will not be obtained. Therefore, the sum total content of La 203, Gd203, and Y203 was 
limited to 45 - 60% of the weight. 

[0020] Zr02 is effective in making devitrification-proof nature improve by the little addition which 
brings about a high refractive index and which is a component. For this reason, 3 % of the weight or 
more needs to be added. However, if it exceeds 8 % of the weight, devitrification-proof nature will 
get worse conversely, and the temperature rise of Tg is large and also worsens solubility. Therefore, 
although the content of Zr02 was limited to 3 - 8% of the weight, it is 4 - 7 % of the weight 
preferably. 

[0021] It is the component which brings about a high refractive index, and Nb 205 has Ta 205 and a 
similar property, and 3 - 12-% of the weight addition is possible for it. If devitrification-proof nature 
will be worsened, a refractive index will be reduced, if less than 3 % of the weight, and 12 % of the 
weight is exceeded on the other hand, distribution will become large and the glass of the high 
refraction low distribution made into the object of this invention will not be obtained. Therefore, 
although the content of Nb 205 was limited to 3 - 12% of the weight, it is 4 - 10 % of the weight 
preferably. 

[0022] If the sum total content of the above-mentioned component (Si02, B-2s La [ 03, ZnO, and ] 
203, Gd203, Y203, Zr02, Nb 205) is less than 95 % of the weight, the temperature lowering of an 
optical property and viscous flow made into the object of this invention and the glass of 
devitrification-proof nature which fills ** someday will not be obtained. Therefore, these sum total 
contents were limited to 95% of the weight or more. 

[0023] The component except said can be made to contain by request, in the optical glass of this 
invention, as shown below. Although aluminum 203 can adjust an optical property (nu d, nd) by 
little addition, if 2 % of the weight is exceeded, a refractive index will fall and solubility will also get 
worse. Therefore, aluminum 203 can be made to contain in 0 - 2% of the weight of the range. 
[0024] Although there is effectiveness which promotes degassing by BaO, SrO, and CaO enabling 
control of an optical property by little addition, and using a carbonate and a nitrate as raw materials 
for glass, if these total quantities exceed 5 % of the weight, devitrification-proof nature will fall and 
the glass in which stable production is possible will not be obtained. Therefore, BaO, SrO, and CaO 
can be made to contain in 0 - 5% of the weight of the range as the total quantity. In addition, in order 
to demonstrate the above-mentioned effectiveness better, it is desirable to make CaO contain in 0 - 
3% of the weight of the range. 

[0025] Although Ti02 can adjust an optical property by little addition, if 3 % of the weight is 
exceeded, distribution will become large, absorption of a short wavelength region becomes strong, 
its inclination which produces coloring is strong and it reduces permeability. Therefore, Ti02 can be 
made to contain in 0 - 3% of the weight of the range. 

[0026] Although W03 can adjust an optical property by little addition, if 5 % of the weight is 
exceeded, distribution will become large and permeability will also fall. Therefore, W03 can be 
made to contain in 0 - 5% of the weight of the range. The more desirable range of the content of 
W03 is 0 - 0.4 % of the weight. While it becomes easy to obtain a high refractive index [nd] by 
making it this range, coloring prevention of glass becomes easy. In order to acquire said 



effectiveness, it is still more desirable that W03 is not included. 

[0027] Although Bi 203 can adjust an optical property by little addition, if 3 % of the weight is 
exceeded, distribution will become large and permeability will also fall. Therefore, Bi 203 can be 
made to contain in 0 - 3% of the weight of the range. 

[0028] Although Yb 203 can adjust an optical property by little addition, since it is an expensive raw 
material, the content of Yb 203 has 0 - 3% of the weight of the good range. 
[0029] Although Li20 can adjust an optical property by little addition, if 2 % of the weight is 
exceeded, devitrification-proof nature will fall and a refractive index will also be decreased. 
Therefore, Li20 can be made to contain in 0 - 2% of the weight of the range. Furthermore, the 
addition to Sb 203 and 1% of the weight of Sn02 grade generally in addition to the above- 
mentioned component used as a clarifier does not affect a property greatly. 
[0030] Thus, it sets to the optical glass of this invention. BaO, and SrO and CaO with the total 
quantity 0 to 2% for aluminum 203 by weight % 0 - 5%, Ti02 - 0 - 3%, and W03 - 0 - 5%, and Bi 
203 - 0 - 3%, and Yb 203 - 0 to 3%, Li20 can be added so that the sum total content of each 
above-mentioned component may become about Sb 203 and may become 5% or less in 0 - 1% of 
range about SnO 0 to 1% 0 to 2%. And it is desirable among 0 - 5% of total quantities of BaO, and 
SrO and CaO to stop the amount of CaO to 0 - 3%. However, it is desirable not to include the 
radioactive substance, such as PbO and Th02, from the reasons of an environment, and since it says 
that a refractive index [nd] is reduced, it is more desirable that a fluorine is not included. 
[0031] Also in the above-mentioned presentation range, it is Si02 by weight % display. 0.5 - 6%, B- 
2 03 20 - 30%, ZnO 2 - 8%, La 203 30 - 50%, Gd 203 1 - 15%, Y203 0 - 10%, Zr02 4 - 7%, Nb 
205 4 - 10%, and Sb 203 While 0-1% is included That whose sum total content of each above- 
mentioned component is 98% or more is more desirable, 99% or more of thing has the still more 
desirable sum total content of each above-mentioned component, and especially the thing whose sum 
total content of each above-mentioned component is 100% is desirable, moreover, the above - also 
in which presentation range, it is desirable to make the content of La 203 into less than 45 % of the 
weight 30% of the weight or more, and it is still more desirable to consider as 30 - 43 % of the 
weight. 

[0032] moreover, the above since a high refractive index's [nd's]'s being obtained easily and coloring 
prevention of glass become easy - also in which presentation range, it is desirable to make the 
content of W03 into 0 - 0.4 % of the weight, and it is more desirable that W03 is not included. 
Moreover, it is desirable not to include Ta 205 on parenchyma from fields, such as reduction of 
glass transition temperature [Tg] and reduction of raw-materials-for-glass cost. Unless Ta 205 is 
included on parenchyma here, it does not eliminate that Ta 205 is included as impurity level. 
[0033] In addition, according to this invention, in the wavelength of 425nm or more in a light field, 
permeability (value in the glass whose both sides are the thickness of 10mm by which optical polish 
was carried out) can obtain 80% or more of optical glass. Thus, transparent and colorless optical 
glass is obtained in a light field. If the short wavelength edge used as the short wavelength edge 
where the above-mentioned permeability becomes 80%, and 5% is expressed as lambda80/5, as for 
lambda80/5, what has the lowest permeability in a light region will become 425/329 (the wavelength 
used as the 80% of the above-mentioned permeability is 425nm, and the wavelength used as 5% is 
329nm). In general, in the optical glass of this invention, lambda80/5 are 410-420/325. [ 315-325 ] 
[0034] Even if Ta 205 is not included, in the above-mentioned presentation furthermore, the rate of 
the sum total content of La 203, Gd203, and Y203, and the content of ZnO In the range of 9.5: 1- 
25:1, by the weight ratio, the rate of the content of ZnO, and the content of Nb 205 and by making it 
the range of 1 : 1 .30 to 1 :4.2 by the weight ratio The optical glass which has the optical constant 
which has nud in the range of 42.0-44.0, and has nd in the range of 1.820-1 .850 can be obtained. 
Namely, nud and nd are set to X-Y coordinate which sets the X-axis as nud in drawing ^ , and sets a 
Y-axis as nd. Inside of the field surrounded by the line which connected each point of A' point (44. 0 
1.820), B 1 point (44. 0 1.850), C point (42. 0 1.850), D' point (42. 0 1.820), and A 1 point in above 
sequence (however, a boundary is also included.) It exists. 

[0035] With the above-mentioned presentation, many properties of required glass can also be 
acquired in a manufacture side, first, the above-mentioned optical glass - liquid phase temperature 
1200 degrees C or less - and viscosity in liquid phase temperature can be made into 3 or more dPa-s. 
According to this property, optical glass excellent in devitrification-proof nature is obtained. 
Moreover, when producing the glass Plastic solid with which cast shaping of the melting glass is 
carried out, and the above-mentioned optical glass is obtained, temperature of the glass at the time of 



the cast is made into temperature somewhat higher than liquid phase temperature or liquid phase 
temperature. Therefore, according to the above-mentioned optical glass whose viscosity of the glass 
in liquid phase temperature is 3 or more dPa-s, since it has the viscous range where glass is proper at 
the time of the cast, good cast shaping can be performed. 

[0036] As the cast shaping approach, the cast of the melting glass with which the above-mentioned 
optical glass is obtained can be carried out into mold from a runoff pipe, and the approach of 
fabricating tabular glass can be illustrated. This mold is equipped with the side attachment wall of 
the couple which counters across a base and this base. The melting glass by which continuation 
supply is carried out is moved in the center at the base of mold along between side attachment walls, 
it fabricates and cools, and the tabular glass which has fixed width of face and thickness is 
fabricated. By such fabricating method, if the viscosity of glass at the time of the cast is too low, cast 
shaping will become difficult. 

[0037] The tabular glass obtained by cast shaping is cut by two or more cut piece so that each weight 
may become almost equal. Barrel finishing is performed to cut piece and it becomes a raw material 
for press forming. 

[0038] Thus, the raw material for press forming which consists of optical glass of obtained this 
invention is heated in atmospheric air, and pressing is carried out with a press-forming mold in the 
condition which can be deformed plastically. The optic which makes the object the shaping side 
configuration of a press-forming mold, for example, the mold goods approximated to the 
configuration of a lens, is obtained. 

[0039] Thus, since the press-forming article it is unrefined from the optical glass of obtained this 
invention can make glass transition temperature [Tg] of this optical glass 670 degrees C or less, 
annealing in low temperature becomes possible comparatively. Annealing temperature is performed 
near the transition temperature [Tg] of glass. Therefore, the load to the heat treating furnace for 
annealing is reduced, and the life of a heat treating furnace can be prolonged, and long-term 
operation of a heat treating furnace is also attained. Furthermore, since the consumption energy in a 
heat treating furnace can also be reduced, reduction of the load to an environment, cost, etc. is also 
attained. 

[0040] Grinding and polish processing are performed to the glass mold goods by which annealing 
was carried out, and **** and an optic are made. Thus, there are various optical lenses, a substrate 
for optical instruments, a diffraction grating, prism, etc. in the optic which consists of optical glass of 
this invention obtained. Since the obtained optic does not contain Ta 205 on parenchyma while 
showing various outstanding engine performance by having a high refraction low distribution 
property, Ta 205 can be offered by the low price rather than the optic which consists of the 
conventional glass included as a principal component. 
[0041] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
limited at all by these examples. 

[0042] examples 1-13 and the examples 1-3 of a comparison - it put into the platinum crucible so 
that glass lOOg of the presentation shown in a table 1 - a table 4 might be obtained using the oxide 
corresponding to each glass component, a carbonate, a sulfate, a nitrate, a hydroxide, etc. as raw 
materials for glass, and it fused in the furnace set as 1320 degrees C, slushed into the iron frame after 
stirring and founding, it cooled slowly after 2-hour maintenance at the temperature near Tg, and 
optical glass was produced. 

[0043] Thus, the optical constant [refractive-index [nd], the Abbe number [nud]], and the other 
physical properties of the obtained optical glass were measured as follows, and the result was shown 
in a table 1 - a table 4. 

(1) A refractive index [nd], the Abbe number [nud] 

It measured about the optical glass cooled and obtained at the temperature fall rate of 30 degrees C 
per hour. 

(2) Liquid phase temperature [LT] 

The glass sample was arranged in the tabular platinum with which the 1mm hole opened, and it put 
on the inclined coke oven by which the temperature gradient was controlled at the precision gently 
for 30 minutes, the interior of glass was observed under the 100 times as many microscope as this 
after cooling to the room temperature, and it measured from the existence of a crystal. 

(3) It asked for the glass obtained like the viscosity above (2) at liquid phase temperature from the 
viscosity curve created using the rotation method viscometer. 



(4) Glass transition temperature [Tg] 

It measured with 4-degree-C programming rate for /using the apparatus for thermomechanical 

analysis. 
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[0045] 
[A table 2] 







msm7 


H5E#j8 


IS6EM9 






Qin. 


1 


2 


1 


4 


1 






2 5.49 


2 3.26 


2 6. 1 


2 1-26 


2 5.5 






2 6.49 


2 5.26 


2 7.1 


2 5.26 


2 6.5 


-7 


L a.«Oi 


4 0.85 


4 1.15 


38. 13 


4 1.15 


4 0.18 




12.85 


5.15 


13.15 


13.15 


12.18 




I }Uj 


2.35 


10.65 


2.6 5 


2.6 5 


1.68 




La jU} 1 uujuj 1 1 JVJ 


5 6.05 


5 6.95 


53.93 


5 6.95 


5 4.04 




7 r> O 

XJ 11 w 


2.25 


4.0 8 


3. 8 5 


4.0 8 


4.2 5 


i 




6 


6 


7. 4 


6 


4 


m 

% 




9.25 


6.75 


7.7 5 


7.75 


11.25 






0 


0 


0 


0 


0 






0 


0 


0 


0 


0 




wn, 


0 


1 


0 


0 


0 




PI pT 


10 0.0 


10 0.0 


10 0.0 


10 0.0 


10 0.0 




n d 


1.83261 


1.83104 


1.82905 


1.8339 


1.83177 




vd 


4 2.2 


4 3. 1 


4 3.13 


4 2.61 


4 1.12 


tt 




113 1 


1138 


1 145 


113 1 


112 2 


mmM&X'Oi&S. (dPa-s) 


3. 9 


3. 2 


3. 8 


4. 8 


4. 1 




[Tg] CO 


670 


658 


6 52 


663 


655 



[0046] 
[A table 3] 







^0512 


WGM 13 




SiOi 


i 


1 


2 




B,0 3 


24. 06 


2 3.96 


23. 2 




S i 0,+B 2 O a 


2 5.06 


24. 96 


25. 2 


il 


La,Oj 


4 1.15 


4 1.15 


4 1.18 


Gd,0, 


13.15 


13.15 


13. 1 8 


-z 


Y : 0, 


2. 65 


2. 65 


2. 68 


m. 


La;0 3 +Gd,0j+Yj0, 


5 6.95 


5 6.95 


57. 04 




ZnO 


4. 08 


4. 08 


4. 25 




ZrOj 


6. 2 


6 


6. 3 




Nb.0 5 


7.75 


7.7 5 


6. 25 




Ta,O s 


0 


0 


0 




L i,0 


0 


0. 3 


0 




WOj 


0 


0 


1 




r=J pT 


10 0.0 


10 0.0 


10 0.0 




nd 


1.83697 


1.83537 


1.83182 




vd 


4 2.66 


42.82 


43. 26 


im&g. cc) 


112 2 


112 2 


114 5 


fflSffltCCDtiBL (dPa-s) 


4. 2 


4. 1 


3 






6 5 9 


6 5 8 


6 6 2 



[0047] 
[A table 4] 



3s4 







JttfeH2 






S iO, 


i 


4 


i 




B.O, 


2 0.06 


3 1.1 


24. 05 




S i Oj+B,Oi 


2 1.06 


35. 1 


25.05 




La 3 Oj 


43.15 


34. 1 3 


39. 69 


GdjOj 


13.15 


8. 1 5 


10.78 




Y,0, 


2. 65 


1. 65. 


0. 49 


$1 


La,0 3 +Gd,0i+Y,0 a 


58. 95 


43. 93 


50. 96 




ZnO 


4. 08 


5. 85 


4 


m 


ZrO, 


7. 2 


7. 4 


6 


* 


Nb.Os 


8. 75 


7. 75 


4 




Ta s 0 5 


0 


0 


1 0 




Li,0 


0 


0 


0 




WOj 


0 


0 


0 




Hi fi- 


10 0.0 


10 0.0 


10 0.0 




nd 


1.8658 


1.77075 


1.82779 




vd 


40.2 1 


42.39 


42.8 1 




mmmsL ec) 


115 1 


1110 


10 90 


immsx'<m& (dPa-s) 


2. 8 


4. 5 


3. 2 




■a^^mws. [Tg] 00 


6 6 8 


6 4 7 


687 



[0048] With the glass of this invention shown in the example, an optical constant [Abbe number 
[nud], A refractive index [nd]] is in the field surrounded by the A point (44. 5 1 .795) -> B point (44. 
5 1.850) ->C point (41. 0 1.850) ->D point (41. 0 1.830) -> A point (44. 5 1.795) in drawing j, 
(however, a boundary is also included), It turns out that glass transition temperature [Tg] is 630-670 
degrees C, the viscosity of the glass in liquid phase temperature [LT] is 3 - 13 dPa-s, and liquid 
phase temperature is 1000-1200 degrees C. Moreover, 425 or less, 329 or less, and coloring were not 
seen, but, as for the glass of each example, lambda80/5 were [ all ] transparent. 
[0049] On the other hand, the sum total content of Si02+B-2 03 is less than 23 % of the weight, 
and, as for the example 1 of a comparison, target glass is not obtained by this invention. Moreover, 
the sum total content of La203+Gd203+Y203 is less than 45 % of the weight, and the example 2 of 
a comparison has shifted from the refractive index made into the object of this invention. Although 
the example 3 of a comparison is an example containing Ta 205, Tg is 687 degrees C and it turns 
out that the glass made into the object of this invention is not obtained. 

[0050] Using the melting glass with which the optical glass of each example is furthermore obtained, 
cast shaping can be performed, tabular glass can be produced, this can be cut, and cut piece can also 
be obtained. These cut piece has almost equal weight, and can get ****** i ts raw material for 
press forming from barrel finishing. By barrel finishing, while improving weight precision further, 
the edge and angle of cut piece can be rounded off. After the raw material for press forming is 
reheated in atmospheric air and considering as the viscosity which can be deformed plastically, press 
forming is performed using the press-forming mold which consists of a punch and female mold, and 
the glass mold goods approximated to the configuration of a lens are obtained. A lens is obtained by 



performing grinding and polish processing to the obtained mold goods. Various lenses, such as a 
convex lens, a concave lens, and a meniscus lens, are producible by selecting suitably the 
configuration of the shaping side of a die, the magnitude of the raw material for press forming, etc. 
Moreover, although this example explained the lens to the example, other optics, for example, the 
substrate for optical instruments, prism, etc., are also producible. 
[0051] 

[Effect of the Invention] According to this invention, without price fluctuation containing an intense 
tantalum on parenchyma, it is stabilized and the optic which consists of optical glass which has the 
optical property of high refraction low distribution, and this optical glass can be offered. Moreover, 
the optical glass of this invention is reducing glass transition temperature [Tg] compared with the 
former, it becomes unnecessary to carry out annealing and a reheating press at extraordinarily high 
temperature, and the stable production of it is attained. Furthermore, since the glass viscosity in 
liquid phase temperature is 3 or more dPa-s, a glass Plastic solid is producible [ liquid phase 
temperature is as low as 1200 degrees C or less, and ], when it has devitrification-proof nature from 
melting glass with cast shaping etc. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Z>&?lChn7LZ>£ttfT»%Z> 0 ^LT, BaOhSrO 
fcC aO©^lt*0 — 5%©^^> CaO©fi*0~3 
fctf#3:LV. fcfcL, 3H«l±©aEb^6 
PbO, ThOifc£©»M1MMt*£$ftV''i:fc#3 
£L<, B#t$ [nd] %ffiT«**i:v^S4^67 

[00 3 1] JhfEffl/ScWSB©*-?*,, S*%S^T\ S 
i O2 0. 5 — 6%, B2O3 20-3 0%, ZnO 

2 — 8%, LaiOs 30—5 0%, Gd 2 0 3 1 — 
15%, Y2O3 0— 10%, Zr 0 2 4-7 %, N 
b 2 0s 4-1 0%t5<fcl>* S b 2 0 3 0— l%%%tst 
mc, ±ffi*J«#©£fte*r*tf9 8%tt±-T*fc3fc© 
«k K> m L < , ±JE&ja#©-&5te*s*tf 9 9 %£Lk 
©fe©#2 L<, ±!5#^©^lt^W«^ 1 

0 0%-e*5fe©«M*k:»SLVo ±tsv^Tn© 
fi^lEHK^^Tfe^ LaiOiOm*30lI%tt 
±4 5fil%*»fc-rS{li:^»St<, 30-4 3fi 
1% C t tfZ <b \C0% L \i\ 

[0 0 3 2] $fc, Kv^fflSr* [nd] tfMlull&n 
Set, ^^©StfeBSi^SSEftSci:*^, ±fe 
^•^©ffljjESEBKfc^Tfc, W0 3 cd#W«*0~ 
0. 4ll%fcn<:i:* l »SL<, wo.*-&$ftv^ 

cttfio»su\ tf^xm&m. [Tg] © 
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[o o 3 3] *awt«tnif, RHwtw*tfi®K 

ft4 2 5 nmttlE^lf^, (Wffitf)fc*»f*S 
flfcJP* 1 0mmO3!f7XC*lJ«f) #8 0 %£Lh© 

KfcV>Tiifeg$fcft¥#7X#f#£n5o ±f2Mii§* 
8 0%fc**S8filHi: 5%fcfcSJfiSSJ8£A 8 0 

T'fc, A 8 0/5J44 2 5/3 2 9 (±!HSjS$ 8 0 % 
fcfcSKftSM 2 5nmT?&t>N 5 3 2 

9nmf$S) t&3 0 *^O^fA7^T*tt 10 

A 8 0/5&, 4 1 0 — 4 2 0/3 1 5 — 3 2 5T& 

[0 0 3 4] iaSfijatftV-'T, TaiOit^ 

$ 4 < T 6 L a 2 0 3 G d » 0» i: Y 2 Ch ©^f^SB 
ZnOO^i©!^ MUfcTQ. 5: 1-25: 

1©«B£, ^OZnOiDtWitNbiOiOtWi'O 
ffl^s SMJtTl : 1. 3 0-1 : 4. 2©«Hf$" 
S^fctit), vdiM2. 0-4 4. OOlEItg 

0, *Ondtfl. 8 2 0-1. 8 5 0©KHfcfcSft 

"5, vdfeitfndtt, EUfcfcttSvdfcXIk nd 
^Yffii:-r?.X-Y»i:*5V>T, A' ,6(4 4. 0, 

1. 8 2 0), B' jOi. (4 4. 0, 1. 8 50), C 
£ (4 2.0, 1. 8 50) , D' * (4 2. 0, 1 . 
8 2 0) feitfA' j£©&j&*±ffi©J^TieA,J£lin? 

Hsnsuiwrt (retch, mn^tso ) t#a-rs 0 

[0 0 3 5] ±IBffi^JC<toT, SlififfiTf&R&tf^X 

&f§zs*£i 2ooicj^tk, 3&»o«*aaaic*^ 

5t!i**3dPa ■ sWJhkt5«:W-e*5. C©# 30 
&!I!l#7X£*+XhJ^LT±ieft3*;tf7Xtf 

5x©^fi«IB^fc3 wiSHf as* 0 *>4>Lia^ 

gtf 3 d P a • sJ^TfcS±§9fc¥#5XKJ;ftHr, 

[00 3 6] ***H»B#tti:Vni % ±Eft¥#7 
XA^5ns»»^5X*aEta/Wyj:t)»S!*K:*+ 40 
X b U W7^M«t 573^^^1*5 C £ T? 

Oi^i^aT'l^ *+XhBt©#7X©tt1fcbM£T 
^Si:, ^XM^liBfifcfcoTLSS. 
[0 0 3 7] ^XbJ^CcfcoTW&ftfc^ft^X 



#M 2002-284542 
8 

[0 0 3 8] C©i5fcLT»5nM3SIJI§©3fc¥#7 

xfr?>fcs:7l'X$j&ffiiSi#ti> 7cm*T*in^^n, s 

[0 0 3 9] t©£5fcLT»&nfc*3£IB©tt¥;*f7 
JtKWtefflfc *3 5 7 - - pJli6£ 7 --;Wa 

s«*7x©K»ffls [T g ] f^jfiT-ff^n^. *©fc 
i?) s 7--;i/ffl©jRfflauP'\©ft^(£«**u jft&a 
^©*is»*gtf-rcfc^-e*, $fc^Mar©swse 

[0040] 7^-;^nfc*7Xfig»p c &ta, mwi 
#tt£ 5 c t ic J; t) , *«nfcttiS6*^ £ t 

fet, TaiO«*HILh^*ftV©Tf» Taz0 5 ^±^ 
fit LTStrfi!e*©;!f7Xfr&&Sttm& «k »? kififfi 

[0 0 4 1] 

KUW-SjV, Ctt6©fi»Jfc:«J:oTftA,&E£ 
?n5fe©t?ti^:V\ 
[0 0 4 2] Hgg^l~l 3, Jt«Wl~3 

l~g4tC^-fffi$©;tf7X 1 0 0 g#»£>ft*«fc3E 

a^sot^cAn, 1 3 2 orti83e*nfe<FrtT?»» 

m ?»S«, ttM»Jc«tL3&*. Tg#iff©Sfi 

[0 0 4 3] C©J:5tLT#6nfe^^7X©)t¥ 
USt [Hjfr* [nd] , 7y^ft [v d] ] &£Zf*<D 
teWnmiXfco Ja o t LT$J£U *©tS*%S l ~S 
4tC^bfco 

(1) mm [nd] , [v d] 
lfcimsfctK 3 0Tc©i^tgitsr^LT#6n7c7t 

(2) iSffl^ [LT] 

1 mm©?L©$.V>fc&«©e^t, TJ^X-y-y^V^M 

u w®&x*ftw&, Tj^x^gp^ri ooioitanT 

SSL, 3g B B B ©^^e»?S!lSLrco 

(3) m&&T*<Dtem 



(6) Wm 2002-284542 

9 10 

±12 (2) fcH«fcL-a»&nfc#5**, ungates *fc e 

ft*ffl^TffrSLfcttSffi««kD#fc;fc. [0 0 4 4] 
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^fflsffl 3 
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1 


6 


0 


5 


3 




B 2 0, 


24 


1 9. 26 


28. 5 


2 3.2 


2 2.26 




S iO- + B ; 0, 
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2 5. 26 


2 8.5 


28. 2 


2 5.26 




La } Oj 


40.68 


4 1.15 


38. 8 


3 5.2 


4 1.15 


Gd.Oj 


12.68 


13.15 


12. 85 


13.15 




13.15 




Y,0 } 


2.18 


2. 65 


2.3 5 


5. 65 


2. 65 


IS 




5 5. 54 


5 6.95 


54. 1 


5 4 


5 6.95 




ZnO 


5. 75 


4. 08 


4. 25 


4.0 8 


4. 08 


in 

SB. 


ZrOj 


6 


6 


6 


6 


6 


§ 

% 


Nb;0 5 


7. 75 


7. 75 


7. 25 


7.7 5 


7. 75 




TajOj 


0 


0 


0 


0 


0 




Li ; 0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 




fV It 


10 0.0 


1 00. 0 


100.0 


100.0 


100.0 




nd 


1.83433 


1.83328 


1.81559 


1.8182 


1.83436 


tt 


vd 


42.72 


42. 58 


44. 08 


43. 4 


42. 68 


ttffiHft CO 


1119 


1145 


113 1 


1138 


1145 


i*ffl&g£T-<E>&g (dPa-s) 


4. 5 


4 


3. 5 


4. 4 


3. 6 






65 5 


6 6 2 


6 5 1 


65 8 


659 
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2 


1 
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25. 49 


2 3.26 
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2 1.26 


25. 5 




S i 0 ; -hB,0, 


2 6. 49 


2 5. 26 


27. 1 


2 5.26 


26. 5 




La.O a 


40. 85 


4 1.15 


38.13 


4 1.15 


40. 1 8 




Gd.Oj 


1 2. 85 


5. 1 5 


13.15 


13.15 


1 2. 1 8 




Y>0> 


2. 35 


10.65 


2.6 5 


2. 6 5 


1.68 


$1 


La;0 3 +Gd,0 3 +YA 


56.05 


5 6.95 


5 3.93 


5 6.95 


54. 04 




ZnO 


2.2 5 


4. 08 


3. 85 


4. 08 


4.2 5 


„ 

M 


ZrO: 


6 


6 


7. 4 


6 


4 


% 


Nb : O s 


9.2 5 


6.7 5 


7.7 5 


7.7 5 


11.25 




Ta : O s 


0 


0 


0 


0 


0 




Li : 0 


0 


0 


0 


0 


0 
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0 


1 


0 


0 


0 




* It 


10 0.0 


100.0 


100.0 


100.0 


1 00. 0 




nd 


1.83261 


1.83104 


1.8Z905 


1.8339 


1.83177 




vd 


42. 2 


43. 1 


43. 13 


4 2.61 


4 1.12 


tt 


mm& (*c) 


113 1 


1138 


1145 


113 1 


112 2 


ttttaft-COKA (dPa-s) 


3. 9 


3. 2 


3. 8 


4. 8 


4. 1 




[Tg] (*C) 


6 7 0 


658 


652 


663 


6 5 5 



[0 0 4 6] 



[S3] 



(8) ttH 2002-284542 

14 













o 1 Uj 


i 

j. 


i 
i 










9 1 OR 


9 3 9 






O C n ft 
6 O ■ U 0 


9 A Q ft 
Z fir. y 0 


OK 9 


iS 


T _ /-V 


A. 1 1 ^ 
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YjOj 


9 ft ^ 
Z . DO 
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4 . DO 


9 ft Q 
Z . DO 




r _ r\ i nj ri ■ v r\ 

LaA+GajOj+YjOj 


R ft OR 


£ ft Q C 


R 7 O A 




Z nO 


4 . Do 


4 . U o 


4 . 2 5 


2 


t-7 „ 




0 


c o 

o . 3 


To 


N bjOj 


7 7 ^ 


7 7 C 


b . Z o 








n 
U 


U 




L ljO 


U 


U . o 


U 




WD. 


o 
u 


u 


1 




^ It 


10 0,0 


10 0.0 


10 0 0 




nd 


1.83697 


1.83537 


1.83182 




vd 


42.66 


42. 82 


4 3.26 


$1 


mmm. ec) 


112 2 


112 2 


1145 


**aaHE"C©iBi*.(dPa-s) 


4. 2 


4. 1 


3 




#5*<E&iB* [Tg] CC) 


659 


6 5 8 


6 62 



r 



13 



[0 0 4 7] 



[34] 





15 
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$#1111 2 

16 




ttieM 1 








O 1 Uj 


1 


4 


1 






2 0.06 


3 1.1 


2 4.05 




O 1 Uj*T jD»Uj 


2 1.06 


3 5. 1 


2 5.05 


iS 




4 3.15 


3 4.13 


3 9.69 


CJCI2O3 


13.15 


8. 1 5 


10.78 






2.65 


1.65 


0.4 9 




LEjUj t liti jU] + Y jOi 


5 8.95 


4 3.93 


5 0.96 


eft- 


ZnO 


4. 0 8 


5.8 5 


4 


i 


rr y-\ 

Z r Oj 


7. 2 


7. 4 


6 


ja. 

% 


W D1O5 


8.75 


7.7 5 


4 




Ta 3 O s 


0 


0 


1 0 




L» 1 j(J 


0 


0 


0 




wn 


0 


0 


0 




* tt 


10 0.0 


10 0.0 


10 0.0 




nd 


1 . 8658 


<4 1 JMA ill' 

1.77075 


1.82779 




vd 


4 0.21 


4 2.39 


4 2.81 


% 


ttieaft CC) 


115 1 


1110 


109 0 


*£«igftT-©*!i,g (dPa-s) 


2. 8 


4. 5 


3. 2 




tf^fc^SHE [Tg] CC) 


668 


64 7 


687 



[0 0 4 8] HS5W?^£ft5*f&E©#7X-Ctt % 3t 
[7v<» [vd] > Bffr^ [nd] ] ii\ 01 
£33tt£>Aj& (4 4. 5, 1. 7 9 5)-^BjS(44. 
5, 1. 8 5 0) -»Cj& (4 1. 0, 1. 8 50)->D 
£(41. 0, 1. 8 30)->A£(44. 5, 1. 7 
9 5) KcfcoTBSnSSfisSrt Oc?clJIJ¥£>^ty) t 
SSC^ i3^73m&®M [Tg] #6 3 0~6 7 Ot 40 
T?fcD, i&tSSfi [LT] Kfetf«jff7*©ttS#3~ 
1 3 d P a • s , 1 0 0 0-1 2 00 *CTfc 

8 0/5#4 2 5WT/3 2 9JXTt, *feBJi&tt 

[0 0 4 9] JttMWlttS i O 2 + B 2 0 3 <D£-ff 

7Xtff!6n%l(\ Jt«0i2«LatOi + Gdi 

Oi + YiOi0#tte5*#4 5S»%^THloTfc 

0> *£W<DBWfct3Bff*fr6tt-fnT^5o J±R 50 



0B 3 a T a » Os *St5mVteZ,f)\ T g # 6 8 7 1CT*& 
[0 0 5 0] *&fc^jtfaJ©ft¥#7*tf&5*iSig 
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* 1200 tuTtis.< s mzMmtr? 

mil *mm<o%&#7Xfcis^T, rvw. [v 

d] %X$1 E#T^ [nd] *Yttfc-rSX-YS*Kl 
45»*)l6*fi» [rd, nd] <9Sf$£*Vf 0T*£S o 
CH2] *«WOJfc*^7^fc*V^T, rv^ft [v 
10 d] &X«k [nd] ZY$&tt5X-Y&mK: 

%lf%ft&mt. [vd, nd] ©»SHrMIW**rH 
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B(44.5, 1.85) 




0(41, 1.83) 
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1.85 
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